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T h e  r o t a t i o n  rates  of very slnall  asteoricls:  Evidence  for “rllbblc
pile” structure.  A. \V. llarris,  Jet }]ro[)(llsioIl  laboratory. Caltech.

A rotatiIg sphere will hc iu a state of col}l])Iessior)  if f,he rotat,  iorl f r e q u e n c y

does not excwcl  the sur’ftLcc  orbit frcclucrlcy,  ‘J-his is cquivalcrlt to sayir]g ~h{Lt ~hc
surface gravity is  greater’  tharl  t]lc cc~ltrif[lgal  acc.e]cr’atior) at t,llc equator.  ‘] ’]iis

collccpt caIl bc genmalid for a prolato spl]croida]  b o d y  s\JinIliIlg a,bout :L s}Iort
a x i s  by considcrilng  the cwtrifuga] forcx! LI.S, gravitation] accclcratio Il at tllc tip

of the long a x i s .  ‘J7h LIS rdLIcc!d  to practical uIlil, s, \vc can writ,c arl a p p r o x i m a t e

relation bctweml  the Iotatioll period, l). aIIcf tt~e critical dc.nsity.  pC, below  which
the body ~vould “fly apart’>:

wllcre  a/tr is the axis ratio of the prolate sphmoid  arlct .A77z  is t,hc ampl i tude  o f
liglltcurvc ~raria, tion of’ the body,  wi]icll is \Tery IOLIg;hly reiated to the axis ratio as
iIlcficated.  III a rcccllt analysis  of  all cx~jarldcd  ciata  set  of the rotlat, iorl rates aIId
aInplil,  udcs of varia.tiorl  of 1 07 asteroids slllirller  than 1 () krn in dianl(!l,cr’~ 1 notm
a cfistfihutic)n  of rotation rates lrhicll  a~lpcars tr\lIicatd, ra ther  than  sII>ooLhly
dropping to zero, at  a  roi, atioIl  pc~iof] hclow’ a b o u t  ‘2.5 h o u r s .  III a plot of all
688 kIICJWII asteroicl  rotation periods vs. alnplitude of lip; tltcurvc variation, Ollc
(an draw lines  o f  c o n s t a n t  PC, to observe that there appears to be a barrier.

1so Incwhat  para]lcl t o  tllc curves  aL a va LLC o f  ,oC % 2.!5 gm/cnl~. ~’hat  is ,  tlIc

vrxy fastest spinnin,  gj asteroids aIc actllally rathct sp}Icrical, since rIlorc~elt3r]gat,t:(l
bodies spinning  that fast would fly aparll. 1 co[lclude  from tll(!sc  liIlcs  of Cvidetlcc
that rrlostl if lIo L a l l ,  a s t e r o i d s .  rve II do\vII to t.l Ir \(\ry slnallcsl o n e s  sarnplcd
(<1 krn in dial: ieter), are riot Inonolithic.  lrldccd  thr al)parcllt cferlsity  tlircsl)o]cl
$LIQCJ(; SL(; C1 of ~ 2.5 gI11/cm:3, iridicatcs t}!:lt c!~,’cll S[[la]] asteroids }Iave a sutlsta I) Lial.,.7
bIIlk porosity, thus they Iilay bc “ruh})lc piles” rat,licr  Lhali fairly solid bodies .


